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ABSTRACT : 

PROBLEM TO BE SOLVED: To improve the inhomogeneous coating 
property of a 

black matrix and a color filter of a CF-on TFT substrate, to improve 
uniformity 

of the film thickness of the. black matrix and color filter, and to 
improve 

color reproducibility of the color filter by flattening the surface 
of the TFT 

substrate before the black matrix or the color filter is formed. 

SOLUTION: In a CF-on TFT panel, having a black matrix and a color 
filter 

formed on a substrate consisting of an insulating substrate i having 
the 

surface on which a plurality of thin film transistors using amorphous 
silicon 
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are formed, a black matrix 12 and color filters 14R, 14G, 14B 
formed after 

the surface of the TFT substrate is flattened by a transparent 

protective film 

9. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the panel (henceforth a "CF ON TFT panel") in which 
the black matrix and the color filter were formed on the TFT (Thin Film Transistor) substrate of an 
electrochromatic display display panel and its manufacture approach, and the electrochromatic display 
display panel that consists two or more thin film transistors which used the amorphous silicon especially 
of a transparent insulating substrate formed in the front face, and its manufacture approach. Moreover, it 
is related with the color liquid crystal display using a CF ON TFT panel. 
[0002] 

[The background and advanced technology] of invention Switching elements, such as TFT which 
consists of the gate electrode 2, gate dielectric film 4, a source electrode 6, and a drain electrode 7 as the 
configuration of an electrochromatic display panel is conventionally shown in drawing 8 , The first 
substrate 1 which has the terminal 3 for connecting with the wiring layer (not shown) to each electrode, 
the pixel electrode 10 for every pixel, the passivation film 8 that covers these and is formed, orientation 
film 18a, and an external circuit, The black matrix 12, each color color filters 14R and 14G of RGB, The 
transparent electrodes 17, such as 14B and ITO, and the second substrate 16 which has orientation film 
1 8b The spacer 20 which maintains the gap between both substrates (1 1 6) at predetermined distance is 
inserted in between, each forming face is made to counter through the sealant 19 arranged in the 
substrate periphery, it sticks, a panel erection is performed, and the liquid crystal ingredient 21 is poured 
in into a panel after seal baking. While preparing two holes of the predetermined location of a panel and 
pouring in liquid crystal 21 from one side as the liquid crystal impregnation approach Perform the 
exhaust air in a panel from another side, and the empty eel and liquid crystal matter which prepared 2 
hole methods and one inlet which absorb the liquid crystal matter are changed into a vacuum (1x10-2 - 
10-4Torr) condition. Liquid crystal is made to adhere to an inlet, it returns to atmospheric pressure 
gradually after that, the vacuum impregnation method which pours in the liquid crystal matter into a eel 
using the internal and external differential pressure of a liquid crystal cell is learned, and, as for current, 
the latter approach is taken chiefly. An inlet is closed after liquid crystal impregnation, polarizing plates 
24a and 24b are stuck on the outside of both substrates, and a liquid crystal panel is completed. 
[0003] Although the densification of a pixel needed to be attained in order to attain highly minute- 
ization of a liquid crystal panel, it was difficult to expect and form a margin in the alignment which can 
be set like an erector beforehand from producing an error in the liquid crystal panel of a configuration of 
having allotted a conventional color filter and a conventional black matrix to the opposite substrate side, 
and to secure the area (numerical aperture) of pixel opening to the maximum. 

[0004] On the other hand, the approach of forming a color filter and a black matrix in the active-matrix 
substrate side with which switching elements, such as TFT, are formed, and the so-called CF ON TFT 
are proposed. In this case, in order to form a color filter and a black matrix in a CF ON TFT substrate 
side, while it is not necessary to take an alignment margin into consideration and a production process 
can be simplified, expansion of a pixel numerical aperture is also attained. 
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[0005] Moreover, since there is a possibility of the element or ion contained in a color filter or a black 
matrix invading into the component of a switching element, and making a switching element 
malfunctioning when a color filter and a black matrix are formed after direct wiring etc., forming a 
passivation protective coat between a switching element and a color filter is proposed by JP,8- 122824, A 
andJP,10-39292,A. 

[0006] However, the effectiveness that the passivation film of 600nm of thickness which consists of this 
silicon nitride etc. protects a switching element is difficult for carrying out flattening of the 1200nm of 
the thickness differences for opening the switching element top of a certain thing, and cannot cancel the 
level difference of the substrate resulting from wiring on a TFT substrate etc. only by this passivation 
film. Therefore, when applying the black matrix and RGB each color color filter which are formed in the 
upper layer of the passivation film, the substrate level difference of a TFT substrate carried out the duty 
of a bank, since a spreading liquid reservoir grew in near where a level difference exists, thickness 
became uneven, and there was a fault that the time arose also in the tint in a substrate center section and 
an opening edge and permeability. 

[0007] Moreover, in JP,8-122824,A, in order to bury the irregularity of TFT or a color filter, after 
carrying out patterning of a black matrix and the color filter, it has proposed forming the flattening film. 
However, in case a black matrix and a color filter are formed also in this case, it is influenced of a 
substrate level difference, and about a tint and permeability, it has come to cancel the same fault as the 
above. 

[0008] Furthermore, although the flattening technique of an active-matrix substrate in which the pixel 
and the thin film transistor for switching using polish recon as a semi-conductor were cumulatively 
formed of JP,6-242433,A is proposed, this technique prepares a flattening layer in order to lose the 
irregularity of an active-matrix substrate front face, it forms a pixel electrode on this flattening layer, and 
forms the protection-from-light layer on it further. Even in this case, in case a black matrix and a color 
filter are formed, it cannot be influenced of a substrate level difference, and raising the spreading 
homogeneity of a black matrix and a color filter and thickness cannot be controlled. 
[0009] As mentioned above, after the structure of the conventional CF ON TFT panel formed the black 
matrix and the color filter on the TFT substrate, the transparence protective coat was used for it and it 
was performing flattening on the front face of a substrate. However, since it had the wiring level 
difference of about 1200nm of maxes in the TFT substrate in this case, when forming a color filter on 
this, those wiring level differences became a bank and there was a fault referred to as that spreading of 
the color resist of RGB is not made to homogeneity. 
[0010] 

[Objects of the Invention] Therefore, in order that this invention may cancel the fault of said 
conventional technique The panel in which the black matrix and the color filter were formed on the TFT 
(Thin Film Transistor) substrate of the electrochromatic display display panel which consists two or 
more thin film transistors which used the amorphous silicon of this invention of a transparent insulating 
substrate formed in the front face (hereafter) it is called a M CF ON TFT panel." It is what forms a 
transparence protective coat in the TFT substrate front face concerned, and has on it the color filter of 
the black matrix which is the component of CF (color filter), and RGB. With the structure of the CF ON 
TFT panel of this invention, since flattening of the TFT substrate front face is carried out first, the effect 
of the wiring level difference of a substrate is lost to the color filter formed on it. Therefore, in case a 
black matrix and the color resist of RGB are applied, while the homogeneity within a field improves, 
thickness homogeneity also improves and the structure and its manufacture approach of the CF ON TFT 
panel which can solve faults, such as a shade of the tint by the thickness ununiformity, are proposed. 
[001 1] Namely, the main purposes of this invention set two or more thin film transistors which used (1) 
and an amorphous silicon on the TFT (Thin Film Transistor) substrate of the electrochromatic display 
display panel which consists of a transparent insulating substrate formed in the front face. Before 
forming a black matrix or a color filter, flattening of the TFT substrate front face is carried out, It is in 
raising raising the thickness homogeneity of raising (2), a black matrix, and the spreading heterogeneity 
of a color filter, (3), a black matrix, and a color filter, (4), and the color reproduction nature of a color 
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filter. 
[0012] 

[The focus of this invention] That is, in the panel (henceforth a "CF ON TFT panel 0 ) in which the black 
matrix and the color filter were formed on the TFT (Thin Film Transistor) substrate of the 
electrochromatic display display panel which consists two or more thin film transistors which used the 
amorphous silicon of a transparent insulating substrate formed in the front face, the description of this 
invention is having formed the black matrix and the color filter, after carrying out flattening of the TFT 
substrate front face by the transparence protective coat. 
[0013] 

[Means for Solving the Problem] In order to attain said purpose, this application carries out the 
configuration of said CF ON TFT panel as one to the following 7 publication (one to claim 7 reference). 

1. Constitute that the black matrix layer and color filter in which the TFT substrate which consists two 
or more thin film transistors which used the amorphous silicon of a transparent insulating substrate 
formed in the front face, the above-mentioned TFT substrate, and the thin film transistor were directly 
prepared on the wrap flattening film and the flattening film concerned are also. 

2. Constitute the TFT substrate which consists two or more thin film transistors which used the 
amorphous silicon of a transparent insulating substrate formed in the front face, the above-mentioned 
TFT substrate, and a thin film transistor as the pixel electrode directly prepared on the wrap flattening 
film, the black matrix layer and color filter in which it was directly prepared on the flattening film 
concerned, and said black matrix layer and color filter is also. 

3. Constitute from a TFT substrate which consists two or more thin film transistors which used the 
amorphous silicon of a transparent insulating substrate formed in the front face, and a color filter in 
which the wrap black matrix layer, and said substrate and thin film transistor, and a black matrix layer 
were directly prepared for said thin film transistor on the wrap flattening film and said flattening film. 

4. Constitute from a pixel electrode directly prepared [ layer / the wrap black matrix layer, and / said 
substrate and thin film transistor, and a black matrix layer ] on the color filter in which it was directly 
prepared on the wrap flattening film and said flattening film, and said color filter in the TFT substrate 
which consists two or more thin film transistors which used the amorphous silicon of a transparent 
insulating substrate formed in the front face, and said thin film transistor. 

5. Constitute that the flattening film of a wrap 2nd is also about the black matrix layer and color filter in 
which the TFT substrate which consists two or more thin film transistors which used the amorphous 
silicon of a transparent insulating substrate formed in the front face, the above-mentioned TFT substrate, 
and the thin film transistor were directly prepared on the flattening film of a wrap 1st, and said 1st 
flattening film, and said black matrix layer and color filter. 

6. Constitute from the black matrix layer and color filter in which the TFT substrate which consists two 
or more thin film transistors which used the amorphous silicon of a transparent insulating substrate 
formed in the front face, the above-mentioned TFT substrate, and the thin film transistor were directly 
prepared on the flattening film of a wrap 1st, and said 1st flattening film, and a pixel electrode in which 
said black matrix layer and color filter were directly prepared on the flattening film of a wrap 2nd, and 
said 2nd flattening film. 

7. Use organic materials, such as novolak system transparence resin, as an ingredient of the flattening 
film of said one to 7 publication. Furthermore, this application proposes the manufacture approach of the 
CF ON TFT panel the one to 7 above-mentioned publication (eight to claim 13 reference). Furthermore, 
this application proposes the color liquid crystal display which used the CF ON TFT panel of the one to 
7 above-mentioned publication again (14 to claim 20 reference). 

[0014] 

[Example] In drawing 1 -5 The amorphous silicon about this invention The panel in which the black 
matrix and the color filter were formed on the TFT (Thin Film Transistor) substrate of the 
electrochromatic display display panel which consists two or more used thin film transistors of a 
transparent insulating substrate formed in the front face (hereafter) it is called a "CF ON TFT panel." It 
is drawing showing the first example (henceforth "an example 1"), and the top view of the pixel section 
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and drawing 1 of the general drawing where drawing 2 has the CF ON TFT structure of an example 1, 
and drawing 3 are the sectional views from the P-P field of drawing 3 to a panel edge. Moreover, the 
process flow of an example 1 is shown in drawing 4 and drawing 5 . The configuration and the 
manufacture approach of a TFT substrate as a substrate are explained first. First, TFT is formed on the 
first substrate 1 which consists of transparence insulation ingredients, such as 0.7mm of board thickness, 
and 1 .1mm alkali free glass. Formation of TFT forms the ingredient which consists of metals, such as 
aluminum (aluminum), molybdenum (Mo), and chromium (Cr), on the first substrate 1 first by the 
spatter to 100-400nm thickness, and carries out patterning of the desired gate electrode 2 and V side 
edge child 3 V by the photolithography method. Cascade screens, such as a silicon nitride, are formed 
with a CVD method etc. as gate dielectric film 4 on the gate electrode 2 and the first substrate 1 at about 
100-200nm thickness. Next, an amorphous silicon is formed to about 400nm of thickness as a semi- 
conductor layer 5, and patterning is carried out to a desired configuration. Next, the ingredient which 
consists of metals, such as aluminum, Mo, Cr, etc. used as H side edge child 3H which are the source 
electrode 6, the drain electrode 7, and a data terminal area, is formed by the spatter to 100-400nm 
thickness, and patterning is carried out to a desired electrode configuration by the photolithography 
method. Furthermore these are covered and the passivation film 8 is formed in about 100-200nm 
thickness by the silicon nitride. As passivation film, transparent resin ingredients, such as epoxy system 
resin besides inorganic materials, such as a silicon nitride, and acrylic resin, can also be used. 
[0015] Next, the configuration and the manufacture approach of the flattening film which are formed on 
said TFT substrate are described. First, the flattening film 9 is formed on said TFT substrate. As 
flattening film 9, the ingredient which consists of positive type photosensitivity novolak system 
transparence resin was used (for example, OPUTOMA PC series made from JSR). The flattening film 9 
is formed by the spin applying method the whole surface on said TFT substrate with which even the 
passivation film 8 was formed. When spreading homogeneity was taken into consideration, the viscosity 
of a flattening film ingredient had the desirable thing before and behind 10 - 30cP, and the spin 
spreading rotational frequency was performed for about 10 seconds by 1000 - 1200rpm. The thickness 
after spreading was 1.0-3.0 micrometers. Next, in order to remove the organic solvent contained in a 
flattening film ingredient, prebaking processing for 90-degree-Cx2 was carried out on the hot plate. 
Exposure used the ghi mixing line, and the light exposure was made into 60 - 80 mJ/cm2, and carried 
out patterning to the configuration which has opening into the part of the contact through hole 1 1 for 
connecting the source electrode 6 and the pixel electrode 10 electrically. After exposing, the 0.4wt% 
TMAH (tetramethylammonium hydroxide) developer performed the development, and the flattening 
film was formed in parts other than a contact through hole. The developer was used with ordinary 
temperature and the spin development method performed developing time in 60 - 120 seconds. Next, 
clean oven performed baking for 220 degree-Cx 60 minutes, and the flattening film was stiffened. Here, 
as a flattening film ingredient, it is not limited to the aforementioned novolak system transparence resin, 
and negative-mold photosensitivity acrylic transparence resin or epoxy system transparence resin can 
also be used. Moreover, it is not limited to the aforementioned spin spreading method as the method of 
application, and the various methods of application, such as the slit & spin method, the bar coat method, 
or offset printing, can also be used. Moreover, UV/03 washing can also be performed to said TFT 
substrate as pretreatment which applies the flattening film. It cannot be overemphasized that the organic 
substance on the front face of a substrate is disassembled by this, and the adhesion of the flattening film 
improves further. 

[0016] Next, the configuration and the manufacture approach of a color filter which are formed on the 
TFT substrate by which flattening was carried out are explained. First, patterning of the black matrix 12 
is carried out for protection from light of the semi-conductor layer 5 on the flattening film 9 of a TFT 
substrate. Magnitude of this black matrix is made somewhat smaller than two gate electrodes from a 
viewpoint of optical leakage prevention. Moreover, in order to prevent the optical leakage from the 
panel circumference at this time, the frame black matrix 13 is also formed in coincidence. A black 
matrix applies the negative-mold photosensitivity acrylic resist (for example, OPUTOMA CR series 
made from JSR) which distributed the pigment with protection-from-light nature, a carbon system resist 
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ingredient, etc., and it can form in a desired configuration in exposing and developing negatives. At this 
time, it forms in about 1-3 micrometers as thickness. As a property required of a black matrix, optical 
density (OD value; optical density) is three or more, and a certain thing has desirable sheet resistance 
more than lOlOohms / **. 

[0017] Next, red color filter 14R is formed for every pixel. For example, the negative-mold 
photosensitivity color resist (for example, OPUTOMA CR series made from JSR) which made acrylic 
resin distribute red pigments is applied on a substrate wijLa-^m-eea^me^iod. Thickness adjusts a spin 
rotational frequency so that it may be set to about aboi^ 1.0-1. 5 micromete r^ Next, after performing 80- 
degree-Cx2 part prebaking and exposing with a hot plate^gatives are developed with a TMAH 
developer and red color filter 14R is formed in a corresponding part. Opening is formed in the field 
which forms the contact through hole 1 1 for connecting the source electrode 6 and the pixel electrode 10 
at a next process in that case. The magnitude of this opening is magnitude which is extent in which a 
contact through hole is included at least. Next, clean oven performs baking for 220 degree-Cx 60 
minutes, and a red color filter is stiffened. Green color filter 14G and blue color filter 14B are formed by 
the same approach as red color filter formation. Especially formation sequence is not limited that what is 
necessary is for each color color filter to carry out sequential contiguity, and just to form it. In addition, 
the general drawing of drawing 2 shows as pixel opening 15RGB corresponding to each color. 
[0018] Next, on the source electrode 6 exposed from the black matrix 12, each color color filter 14RGB, 
and the contact through hole 1 1, patterning of the transparence electric conduction film, such as ITO 
(indium tin oxide), is formed and carried out by the spatter, and the pixel electrode 10 is formed. 
Although such good coverage that it is thick is obtained and the electric connection with the source 
electrode 6 is stabilized by thickness at this time, if the workability of the ITO film used for the 
transparence electric conduction film is taken into consideration, about 60-120nm thickness is suitable. 
Thus, the so-called CF ON TFT substrate which made the element of a color filter add on a TFT 
substrate was produced. 

[0019] Next, the configuration and the manufacture approach of an opposite side substrate are explained. 
An opposite side substrate forms the opposite side transparence common electrode 17 which consists of 
ITO by a spatter etc. at the thickness of 80-150nm on the second substrate 16 which consists of 
transparence insulation ingredients, such as 0.7mm of board thickness, and 1.1mm alkali free glass. 
[0020] Next, the configuration and the manufacture approach of a CF ON TFT panel which stick the CF 
ON TFT substrate which carried out like above-mentioned explanation and was produced, and an 
opposite side substrate, and produce them are described. A polyimide system orientation agent (for 
example, SANE bar series made from Nissan Chemistry or OPUTOMA AL series made from JSR) is 
applied with a spin coat method or offset printing all over the display of a CF ON TFT substrate, and it 
calcinates on the temperature conditions of 220 degree-Cx 1 hour. Next, in order to obtain a desired pre 
tilt angle, rubbing processing is performed in the fixed direction for the surface layer of formed 
orientation film 1 8a. What is necessary is for rubbing processing to contact the rubbing roll which 
twisted conductive synthetic fibers, such as viscose rayon, on the orientation film, and just to perform it 
by adjusting the amount of pushing, rotational speed, a hand of cut, and an include angle. 
[0021] Next, a sealant 19 is formed in a substrate periphery by screen printing, the dispenser applying 
method, etc. As a sealant, epoxy system resin adhesives (for example, SUTORAKUTO bond series by 
Mitsui Chemicals, Inc.) etc. can be used, for example, although especially the width of face of a sealant 
was not specified, it was, and it does and comes out and was made lamination reinforcement with an 
opposite side substrate come out enough, and for the leakage of the liquid crystal to pour in to turn into 
width of face of about 1.5mm that what is necessary is just to make it not generate here Moreover, in a 
sealant, the circumference spacer called a micro rod with 5-7-micrometer cylindrical glass fiber is 
distributed. 

[0022] Next, it heat-treats in order to stiffen the opposite side substrate which carried out dispensing of 
die transfer (not shown) which consists of epoxy system resin including the end of silver dust to four 
corners of a sealant, and formed it in them separately, lamination, and a sealant. Orientation film 18b is 
formed in said this appearance, and rubbing processing is also performed to the opposite side substrate. 
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On the occasion of the lamination of a CF ON TFT substrate and an opposite side substrate, the spacer 
20 within a field is sprinkled on the opposite side substrate so that the predetermined gap between 
substrates may be obtained. As a spacer within a field, the so-called spherical micro pearl which consists 
of divinylbenzene system cross linked polymer with a particle size of 4.5-5.5 micrometers was used. 
[0023] Next, both substrates are cut in desired panel size (scribe break). At this time, with an opposite 
side substrate, as exposed [ are shown in the general drawing of drawing 2 , and ] in H side edge child 
3H and V side edge child 3V, it cuts from the first substrate 1 small, but it becomes [ the cutting waste 
of ITO adheres to the terminal 3 formed in the first substrate, and ] a short cause between terminals and 
is not desirable if the transparence common electrode 17 which consists of ITO is formed in cutting 
Rhine. Then, it is desirable to carry out patterning beforehand so that the transparence common 
electrode 17 may not be built over cutting Rhine. Thus, the liquid crystal material 21 is injected into the 
completed liquid crystal cell. As a liquid crystal cell is placed into the vacuum housing which can attain 
a desired degree of vacuum, the air inside a eel is exhausted and it is shown in the general drawing of 
drawing 2 , impregnation of liquid crystal makes the inlet 22 in which a sealant is not arranged carry out 
adhesion contact of the liquid crystal ingredient, and the vacuum impregnation method gradually 
returned to atmospheric pressure performs it. Here, it returned and carried out to atmospheric pressure, 
introducing nitrogen gas gradually from the degree of vacuum of lxlO-4Torr extent, using a fluorine 
system compound, for example, the RIKUSON series made from Chisso Petrochemistry etc., as a liquid 
crystal ingredient. An inlet 22 is plugged up after liquid crystal impregnation using the sealers 23, such 
as UV hardening mold acrylate system resin. The CF ON TFT panel which finally sticks polarizing 
plates 24a and 24b on the outside of both substrates, and is shown in drawing 1 is completed. As a 
polarizing plate, an iodine system polarization film (for example, NPF series by NITTO DENKO 
CORP. or SUMIKA run series by Sumitomo Chemical Co., Ltd.) can be used. 
[0024] 

[Effect of the Invention] Thus, the effectiveness of the example 1 of this invention of the produced CF 
ON TFT panel is as follows. 

(1 of ******) Flattening of the front face of a TFT substrate is carried out. 

What thickness attaches thickly most on the TFT substrate is a part to which the laminating of a gate 
electrode, a semi-conductor layer, a drain electrode, and the source electrode is carried out, and the 
thickness difference with an opening part with the reverse thinnest thickness amounts also to 1200nm at 
the maximum. Although the passivation film which consists of inorganic materials, such as a silicon 
nitride, is formed in the front face of a TFT substrate, the level difference of a substrate is uncancelable 
with this film. Then, it can control that abolish said thickness difference and the effect of the level 
difference of a substrate is reflected in the upper layer by forming the transparence resin film which 
consists of an organic material further after forming the passivation film. The amount of surface 
irregularity in this case is settled in less than about 50nm at the maximum. 
[0025] (2 of ******) The spreading homogeneity of a color filter improves. 
Since the level difference of a TFT substrate is canceled by forming the flattening film on a TFT 
substrate asl of ****** described, in case the reason applies the black matrix and each color color filter 
which are formed on it, it is because it can form in homogeneity over the whole substrate. When a black 
matrix and each color color filter were applied with the level difference of a TFT substrate existed, it 
was not able to form that a level difference carried out the duty of a bank and a spreading liquid 
reservoir was generated there etc. in the whole substrate at homogeneity. 
[0026] (3 of ******) The thickness homogeneity of a color filter improves. 

As a result of 1 of ******, and 2 of******, a black matrix and each color color filter can be formed by 
uniform thickness over the whole substrate. The conventional configuration and in the case of the 
manufacture approach, in the case of this invention, the thickness difference of each color color filter is 
settled within 0.05 micrometers to the thickness difference of each color color filter being 0.1-0.3 
micrometers at a substrate center section and the substrate edge. 
[0027] (4 of ******) The color reproduction nature of a color filter improves. 

Since the spreading formation of each color color filter can be carried out in uniform thickness, the tint 
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in a substrate center section and a substrate edge or the difference of permeability is lost. Or even if it 
sets in one pixel, the difference about the tint in an opening center section and an opening edge does not 
arise. The conventional configuration and in the case of the manufacture approach, about 10% of change 
had arisen with 1.0-2.0, and permeability in color difference **E*ab at the substrate center section and 
the substrate edge, since [ however, ] only about 2% of variation is generated with 0.1 to 0.3, and 
transmission in color difference **E*ab at a substrate center section and the substrate edge in the case of 
the configuration of this invention, and the manufacture approach ~ a module display - it can be absent 
and the difference of a tint and transmission cannot be recognized. 
[0028] 

[The 2nd example of invention] The 2nd example is shown in drawing 6 . About the configuration and 
the manufacture approach of a TFT substrate as a substrate, it is the same as an example 1 . it comes out 
to become the description about the flattening film formed on a TFT substrate. First, patterning of the 
black matrix 12 is carried out for protection from light of the semi-conductor layer 5 on a TFT substrate. 
To the patterning size of this black matrix, the formation approach and process conditions, and a pan, it 
is the same as an example 1 about an ingredient kind. Next, the flattening film 9 is formed on a black 
matrix. About the formation approach, process conditions, and ingredient of this flattening film, it is the 
same as an example 1. After forming the flattening film 9, patterning of the red color filter 14R, green 
color filter 14G, and blue color filter 14B is carried out one by one. About the formation approach, 
process conditions, and ingredient of each of this color color filter, it is the same as an example 1 . Next, 
the pixel electrode 10 which consists of transparence electric conduction film was formed, and the CF 
ON TFT substrate was produced. About the configuration and the manufacture approach of an opposite 
side substrate, it is the same as an example 1. Moreover, about the configuration and the manufacture 
approach of a CF ON TFT panel which stick a CF ON TFT substrate and an opposite side substrate, and 
produce them, it is the same as an example 1. That is, it is the description to form the flattening film to 
forming a black matrix and each color color filter, after carrying out flattening of the TFT substrate front 
face in the example 1 , after forming a black matrix on a TFT substrate in the example 2, and to form 
each color color filter after that. 

[0029] It can control that abolish wiring on a TFT substrate, and the thickness difference of a black 
matrix, and the effect of the level difference of a substrate is reflected in the upper layer by forming the 
flattening film after forming a black matrix on a TFT substrate. Therefore, spreading homogeneity 
improves like an example 1 and the precision of the thickness control of each color improves. 
[0030] 

[The 3rd example of invention] The 3rd example is shown in drawing 7 . After the description of the 3rd 
example forms the 1st flattening film 9 on a TFT substrate and forms the black matrix 12 and each color 
color filters 14R, 14G, and 14B on it, it is having formed the 2nd flattening film 25 further. About the 
2nd formation approach, process conditions, and ingredient of the flattening film, it is the same as that 
of the 1st flattening film. 

[0031] while effectiveness equivalent to the 1st example is acquired by this, the elution of the impurity 
from each color color filter is stopped - an after-image, poor printing, or table ** - silverfish - a 
defect's generating is controlled and the dependability as a CF ON TFT panel improves. 
[0032] 



[Translation done.] 
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